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Fig. 27.8 Rotating ring in plane of curvature. 


ANALYSIS OF SPECIAL RINGS 

In yet another case of a more important type of in-plane loading, the ring is assumed 
to rotate in its plane of curvature simulating a rim of a flywheel in a load-leveling or 
similar energy storage device. Denoting the uniform loading due to the centrifugal 
action by q and the corresponding internal forces by P, the equation of equilibrium 
for the model shown in Fig. 27.8 becomes 
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P= qRsinddO (27.27) 
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The corresponding tensile stress expressed in terms of the peripheral velocity v and 
weight density of the material 7 can be shown to be 

& _ (27.28) 
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When v is expressed in in./sec, 7 in lb/in. 3 , and g = 386.4 in./sec 2 , Eq. (27.28) 
should give yield stress in psi. The theory assumes that the tensile stress given by 
Eq. (27.28) is distributed uniformly over the ring cross section. This approxima¬ 
tion is sufficiently accurate for many practical applications involving relatively thin 
rotating rims. 


Design Problem 27.6 

A circular ring of mean radius R is made from a thin bar of uniform cross section with two 
ends at C connected through a pin joint, as shown in Fig. 27.9. The ring is in equilibrium 
under three radial forces which cause a horizontal reaction F at the joint. Develop a 
parametric equation for F in terms of P and a. 



